Improvement in the alkaline stability of subtilisin using an efficient random mutagenesis and screening procedure.
An efficient random mutagenesis procedure coupled to a replica plate screen facilitated the isolation of mutant subtilisins from Bacillus amyloliquefaciens that had altered autolytic stability under alkaline conditions. Out of about 4000 clones screened, approximately 70 produced subtilisins with reduced stability (negatives). Two clones produced a more stable subtilisin (positives) and were identified as having a single mutation, either Ile107Val or Lys213Arg (the wild-type amino acid is followed by the codon position and the mutant amino acid). One of the negative mutants, Met50Val, was at a site where other homologous subtilisins contained a Phe. When the Met50Phe mutation was introduced into the B. amyloliquefaciens gene, the mutant subtilisin was more alkaline stable. The double mutant (Ile107Val/Lys213Arg) was more stable than the isolated single mutant parents. The triple mutant (Met50Phe/Ile107Val/Lys213Arg) was even more stable than Ile107Val/Lys213Arg (up to two times the autolytic half-time of wild-type at pH 12). These studies demonstrate the feasibility for improving the alkaline stability of proteins by random mutagenesis and identifying potential sites where substitutions from homologous proteins can improve alkaline stability.